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S U M M A R Y

S E T T I N G : Limited data exist on the prevalence and

correlates, including stigma, of mental health condi-

tions, including depressive symptoms and alcohol use,

among patients co-infected with tuberculosis (TB) and

the human immunodeficiency virus (HIV) in sub-

Saharan Africa, despite their negative impact on health

outcomes.

O B J E C T I V E : To assess the prevalence and correlates of

depressive symptoms and hazardous/harmful alcohol

use among TB-HIV patients in the Start TB patients on

ART and Retain on Treatment (START) study.

D E S I G N : START, a mixed-methods cluster-randomized

trial, evaluated a combination intervention package vs.

standard of care (SOC) to improve treatment outcomes

in TB-HIV co-infected patients in Lesotho. Moderate/

severe depressive symptoms and hazardous/harmful

alcohol use were measured using baseline questionnaire

data collected from April 2013 to March 2015.

Demographic, psychosocial, and TB- and HIV-related

knowledge and attitudes, including stigma, were as-

sessed for association with both conditions using

generalized linear mixed models.

R E S U LT S : Among 371 participants, 29.8% reported

moderate/severe depressive symptoms, and 24.7%

reported hazardous/harmful alcohol use; 7% reported

both. Depressive symptoms were significantly associated

with less education, more difficulty understanding

written medical information, non-disclosure of TB,

greater TB stigma, and the SOC study arm. Hazard-

ous/harmful alcohol use was significantly associated

with male sex, as well as greater TB and external HIV

stigma.

C O N C L U S I O N : Prevalence of depressive symptoms and

hazardous/harmful alcohol use were high, suggesting a

need for routine screening for, and treatment of, mental

health disorders in TB-HIV patients.

K E Y W O R D S : TB-HIV co-infection; depression; alco-

hol; mental health; stigma

ALTHOUGH INFECTIOUS DISEASES such as
tuberculosis (TB) and the human immunodeficiency
virus (HIV) remain among the most important causes
of lives lost in sub-Saharan Africa, improved preven-
tion and treatment for infectious diseases have
resulted in increasing prominence of morbidity and
mortality due to non-communicable diseases.1 It is to
be noted that mental health disorders contributed an
estimated 25 million disability-adjusted life-years in
sub-Saharan Africa in 2012, with projected increases
of 130% by 2050.1,2 In countries with a high TB and
HIV burden, understanding the relationship between
mental health and TB and HIV is critical in the
response to these epidemics.

TB, HIV infection and mental health have a
complex and bidirectional relationship. For example,
alcohol use and alcohol-use disorders are associated

with an increased risk of TB; alcohol use has also

been shown to increase risky sexual behavior, which

can lead to HIV transmission.3,4 Conversely, both TB

and HIV are heavily stigmatized diseases,5 and

diagnoses may lead to poor mental health outcomes.6

Mental health conditions may further negatively

affect TB and HIV outcomes, including delayed

access to care, poor adherence, greater loss to

follow-up, and treatment failure.7–12

While the relationships between depressive symp-

toms or hazardous/harmful alcohol use with TB and

HIV have been studied separately, as described above,

there are limited data on TB-HIV co-infected

patients. Some studies have suggested that co-infected

patients bear an even larger burden of mental health

conditions than their counterparts living with either
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HIV or TB,13,14 but the affected population has not
been well characterized.

We sought to add to the limited literature on
mental health among TB-HIV patients by using data
from co-infected patients initiating antiretroviral
therapy (ART) in Lesotho, which bears a high burden
of both TB and HIV.15–17 Our study aims were to
characterize the prevalence of depressive symptoms
and hazardous/harmful alcohol use, and to explore
correlates of these conditions.

STUDY POPULATION AND METHODS

Study design and participants

The scientific basis, design and methodology of the
Start TB patients on ART and Retain on Treatment
(START) study, including participant sampling, have
been described elsewhere.18 Briefly, START was a
mixed-methods cluster-randomized implementation
trial conducted in 12 health facilities in Berea District,
Lesotho, to evaluate the effectiveness, cost-effective-
ness and acceptability of a combination intervention
package (CIP) vs. standard of care (SOC) among TB-
HIV patients. The CIP aimed to improve early ART
initiation, retention, and TB treatment success using
programmatic, structural, and psychosocial interven-
tions.

The START population comprised all TB-HIV
patients who initiated anti-tuberculosis treatment at
study sites between April 2013 and March 2015 (n¼
1233). Additional data were collected from a
measurement cohort enrolled at the time of ART
initiation,18 including 191 participants from CIP and
177 participants from SOC; this was the population
used for the current analysis. Eligibility criteria for
the measurement cohort included those who 1) were
HIV-positive, 2) were on anti-tuberculosis treatment,
3) had initiated ART 62 months after anti-tubercu-
losis treatment initiation, 4) were aged 718 years, 5)
were English- or Sesotho-speaking, and 6) were
capable of providing written informed consent.
Patients with multidrug-resistant TB were excluded.

The study protocol was approved by the institu-
tional review board at the Columbia University
Medical Center, New York, NY, USA (IRB-
AAAK7103) and Lesotho’s National Health Institu-
tional Review Board and Ethics Research Committee,
Maseru, Lesotho (ID68-2012). Written informed
consent was provided by all measurement cohort
participants. The study was registered at Clinical-
Trials.gov (NCT01872390).

Data sources and measures

In-person interviews in English or Sesotho were
conducted at enrollment. Data on demographic
characteristics, psychosocial variables, and TB- and
HIV-related variables were collected. Detailed infor-

mation on instruments and data management have
been reported elsewhere.18

The primary outcomes of this analysis were
depressive symptoms and hazardous/harmful alcohol
use. Depressive symptoms were measured using the
Patient Health Questionnaire-9 item (PHQ-9, Cron-
bach’s a 0.7),19 which assesses symptoms in the 2
weeks before the interview. Responses from the nine
items were summed, and the following established
thresholds were used to categorize participants’
depressive symptoms: ,5, none; 5 to ,10, mild; 10
to ,15, moderate; 715, severe.19 For the analysis of
correlates, symptoms were dichotomized to ‘none or
mild’ and ‘moderate to severe’. Alcohol use was
measured by the Alcohol Use Disorders Identification
Test (AUDIT, Cronbach’s a 0.9),20 which assesses
alcohol-use behaviors in the year prior to adminis-
tration. The established threshold of score 78 was
used to define hazardous/harmful alcohol use in the
previous year.20

Correlates of interest included sociodemographic
characteristics such as age, sex, marital status,
education, head-of-household status, and house-
hold amenities, including electricity and improved
water sources,21 as indicators of socio-economic
status. To measure social support, participants
were asked ‘how many people have provided help
or encouragement to you in the past month?’
Understanding of written health information was
measured by the question ‘how often do you have
problems learning about your medical condition
because of difficulty understanding written infor-
mation?’ using a five-point Likert scale (1 ¼
always, 5 ¼ never) that was dichotomized with
the middle category included as a negative re-
sponse.

We had several measures of TB- and HIV-related
stigma. To assess TB stigma, we used the 11-item
community perspective TB stigma scale validated by
van Rie et al. in 200822 (Cronbach’s a 0.9), which
captures perceived community-based stigma. We also
used three items related to internalized stigma and
social isolation, as well as planned TB disclosure (see
Appendix).* HIV stigma was assessed with the item
‘people taking antiretroviral medicines need to hide
this from others’, as well as by disclosure status,
which is often a proxy for stigma.23

Other TB- and HIV-related correlates were also
included. Seven true/false items related to knowl-
edge about TB and HIV assessed participants’
broad level of information on transmission, symp-
toms, and treatment (e.g., ‘people are cured of TB
as soon as their symptoms stop’ and ‘antiretroviral
[ARV] medicines will help [me/my partner] have a

* The appendix is available in the online version of this article, at

http://www.ingentaconnect.com/content/iuatld/ijtld/2016/
00000021/a00111s1/art00007
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baby without HIV’); these were included in the
analysis as two scores ranging from 0 to 7 (TB and
HIV knowledge considered separately) based on
the total number of items answered correctly, with
‘don’t know’ and ‘missing’ coded as ‘incorrect’.
Attitudes about the prognosis (‘persons with HIV
can live a long and healthy life if they take ARV
medicines’) were administered as a four-point
Likert scale (1 ¼ strongly disagree, 4 ¼ strongly
agree) and dichotomized to agree/disagree. Clinical
variables, including the time since HIV diagnosis
and CD4 count at ART initiation, were collected
from medical records.

As reporting of sensitive data may be affected by
social desirability bias, the Marlowe-Crowne social
desirability scale24 (Cronbach’s a 0.8) was adminis-
tered to participants. Because of possible exposure to
the CIP interventions in the time between TB
treatment initiation and ART initiation, the CIP
study arm was also included as a correlate.

Statistical analysis

All analyses were conducted using SASw 9.4 (Statis-
tical Analysis System, Cary, NC, USA). Participant
characteristics and prevalence of outcomes were
summarized with descriptive statistics. Odds ratios
(ORs) for the associations between the correlates of
interest and outcomes were assessed using generalized
linear mixed models with a random effect for study
site to account for the clustering of participants
within health facilities in the study design.

RESULTS

Sample characteristics

Of 371 participants, the median age was 35 years
(interquartile range [IQR] 30–44); 57% were male
(Table 1). About half (54%) were married or
cohabiting. Most participants (69%) had primary
school education or less; a substantial majority (85%)
had access to an improved water source, but less than
half (48%) had any electricity in their homes. The
median time since HIV diagnosis was 33 days (IQR
20–83); among 212 participants with available data,
the median CD4 count at ART initiation was 151
cells/ll (IQR 59–307).

The prevalence of both depressive symptoms and
hazardous/harmful alcohol use are shown in the
Figure. Overall, 30% (95% confidence interval [CI]
25–35) of participants reported moderate or severe
depressive symptoms. A quarter of the sample (25%,
95%CI 20–29) reported hazardous/harmful alcohol
use. However, only 24 (7%) participants reported
both moderate/severe depressive symptoms and
hazardous/harmful alcohol use; these individuals
were predominantly men (n ¼ 20, 83%) who
commonly endorsed needing to hide ARV medicines
(n¼ 18, 75%; data not shown).

Correlates of depressive symptoms

Correlates of depressive symptoms among the 355
participants with complete data on depressive symp-
toms are shown in Table 2. Participants without
education were substantially more likely to report

Table 1 Characteristics of TB-HIV co-infected measurement cohort participants enrolled in the
START study*

Demographic variables
(n ¼ 371)

n (%)

Age, years, median [IQR] 35 [30–44]
Female 160 (43.1)

Marital status
Married/cohabiting 202 (54.4)
Divorced/widowed 98 (26.4)
Never married/cohabited 71 (19.1)
Head of household (sole/shared) 168 (46.0)

Education
None 29 (7.8)
Primary 228 (61.5)
Secondary or higher 114 (30.7)

Home amenities
Improved drinking water 314 (84.6)
Any electricity 178 (48.0)

Grid electricity 108 (29.6)
Solar electricity 51 (13.7)
Battery/generator 38 (10.2)

Clinical variables
Time since HIV diagnosis, days, median [IQR] 33 [20–83]
CD4 cell count at ART initiation, /ll, median [IQR] 151 [59–307]

CIP study arm 191 (51.5)

* Column numbers may not sum to totals due to missing data. Percentages are provided among non-missing data;
missing data: age (n¼ 1); head of household (n¼ 6); time since HIV diagnosis (n¼ 23); CD4 count (n¼ 159).
TB¼ tuberculosis; HIV¼human immunodeficiency virus; START¼Start TB patients on ARTand Retain on Treatment; IQR
¼ interquartile range; ART¼antiretroviral therapy; CIP¼ combination intervention package.
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moderate/severe depressive symptoms than those

with at least some secondary education (OR 2.60,

95%CI 1.10–6.15); those with little trouble under-

standing written medical information were less likely

to report moderate/severe depressive symptoms (OR

0.35, 95%CI 0.21–0.57). Those who felt ashamed of

having TB (OR 2.39, 95%CI 1.28–4.46), and

participants who believed that others would avoid

them because of their TB (OR 1.74, 95%CI 1.08–

2.81), or that some people feel hurt because of how

others treat them due to their TB (OR 2.85, 95%CI

1.22–6.64), were also more likely to report moderate/

severe depressive symptoms than those who did not

endorse those items. Those who planned to disclose

their TB were less likely to report moderate/severe

depressive symptoms than those who did not (OR

0.41, 95%CI 0.17–0.98). Fewer participants in CIP

reported moderate/severe depressive symptoms com-

pared to SOC (OR 0.56, 95%CI 0.35–0.89). Greater

socially desirable response tendencies were associated

with less reporting of moderate/severe depressive

symptoms (OR 0.94 per point, 95%CI 0.90–0.98).

Correlates of hazardous/harmful alcohol use

Table 3 presents correlates of hazardous/harmful
alcohol use among the 364 participants with com-
plete data on alcohol use. Men were significantly
more likely than women to report hazardous/harmful
alcohol use (OR 9.17, 95%CI 4.54–18.50). Other
significant correlates included believing that people
on ARVs need to hide their medication (OR 1.93,
95%CI 1.17–3.19), that they have greater TB stigma
(OR 1.04 per point on the van Rie scale, 95%CI
1.00–1.08), and that they would be avoided because
they had TB (OR 1.87, 95%CI 1.14–3.07). Partici-
pants with greater socially desirable response tenden-
cies were less likely to report hazardous/harmful
alcohol use (OR 0.94 per point, 95%CI 0.91–0.99).

DISCUSSION

The study sought to characterize the prevalence of
moderate/severe depressive symptoms and hazard-
ous/harmful alcohol use in TB-HIV co-infected
patients in Lesotho, and to describe the correlates of
these conditions. We found a high prevalence of both,
a result that is consistent with the limited literature on
mental health among individuals with HIV and TB in
sub-Saharan Africa.11,25–27 Depressive symptoms and
hazardous/harmful alcohol use appeared to primarily
affect distinct groups. Due to the small sample size,
we did not formally explore correlates, but individ-
uals who reported both were predominantly men who
endorsed higher external stigma about HIV.

In general, moderate/severe depressive symptoms
were correlated with more disadvantage and vulner-
ability, and greater stigma. In agreement with
previous studies, those with less education and those
who had trouble understanding written medical
information were more likely to report moderate/
severe depressive symptoms,10,28 which may be due
to a lack of understanding of the diagnoses, treat-
ment, and prognosis. Furthermore, our findings
confirm that both internalized and external stigma,
as measured by items related to shame, social
isolation, and plans to disclose TB diagnosis, are
important correlates of depressive symptoms in TB-
HIV patients.10 The TB stigma scale was not
significantly correlated with depressive symptoms;
this may have been due to a greater relative
importance of internalized stigma (as different types
of stigma may operate in different ways), or because
participants had only recently been diagnosed with
TB and therefore the community-based stigma had
not yet affected mental health outcomes.

The finding of fewer depressive symptoms in the
CIP arm of the trial may be a reflection of exposure to
the CIP interventions in the time between initiation of
TB treatment and the interview at ART initiation; the
PHQ-9 measures symptoms in the preceding 2 weeks,

Figure Prevalence of depressive symptoms and H/H alcohol
use among START measurement cohort participants. A)
Prevalence and severity of depressive symptoms in the previous
2 weeks and B) prevalence of H/H alcohol use in the previous
year. H/H¼ hazardous/harmful.
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which was approximately the average time from TB

treatment initiation to ART initiation in our sample.

Further work is needed to assess the effect of the CIP

interventions on depressive symptoms over time.

In our study, a very strong correlate of hazardous/

harmful alcohol use was male sex. This observation is

consistent with other literature from the region,14,25

which suggests an ongoing need for outreach to men.

There was also substantial evidence that measures of

stigma related to both TB and HIV were correlated

with hazardous/harmful alcohol use. In particular,

external HIV stigma and perceived social isolation

due to TB were both strongly related. Perceived

community-based TB stigma was also a significant

correlate; the small effect size could (at least in part)

have been due to the fact that the OR represents a ‘per

point’ increase in the odds of hazardous/harmful

alcohol use, but also because the AUDIT measures

alcohol use over the previous year,20 and participants

had generally been diagnosed with TB in the previous

2 weeks. Because both hazardous/harmful alcohol use

and stigma are associated with non-adherence to TB

medication and ART,9,10,29 these individuals may be

at particularly high risk for poor treatment outcomes.

In addition, because alcohol-use behaviors likely pre-

dated TB diagnosis, counseling about behavior

change may be needed before or at treatment

initiation.

A key limitation of this study was its cross-sectional

nature; some correlates, such as stigma, may become

more important later after the diagnosis of TB and/or

HIV. We did not have clinical diagnoses of depression

Table 2 Factors associated with moderate-to-severe depressive symptoms among START measurement cohort participants*

Moderate-to-severe
depressive symptoms

(n ¼ 106)
n (%)

No moderate-to-severe
depressive symptoms

(n ¼ 249)
n (%) OR (95%CI)

Demographic variables
Age, years, median [IQR] 37 [31–44] 35 [30–43] 1.01 (0.99–1.03)
Male 61 (57.6) 143 (57.4) 1.03 (0.65–1.64)

Marital status
Married/cohabiting 59 (55.7) 134 (53.8) 1.17 (0.64–2.17)
Divorced/widowed 28 (26.4) 65 (26.1) 1.15 (0.57–2.29)
Never married/cohabited 19 (17.9) 50 (20.1) Reference

Head of household (sole/shared) 48 (46.2) 112 (45.7) 1.04 (0.65–1.66)

Education
None 13 (12.3) 16 (6.4) 2.60 (1.10–6.15)†

Primary 67 (63.2) 148 (59.4) 1.49 (0.88–2.54)
Secondary or higher 26 (24.5) 85 (34.1) Reference

Home amenities
Improved drinking water 93 (87.7) 208 (83.5) 1.34 (0.71–2.75)
Any electricity 49 (46.2) 122 (49.0) 0.90 (0.57–1.43)

Psychosocial variables
Hazardous or harmful alcohol use 24 (22.6) 64 (25.8) 0.88 (0.51–1.51)
Size of support network, median [IQR] 4 [3–10] 5 [3–9] 1.01 (0.98–1.04)
Little trouble understanding written medical information 61 (57.5) 196 (79.4) 0.35 (0.21–0.57)†

Social desirability score, median [IQR] 36 [34–43] 39 [35–46] 0.94 (0.90–0.98)†

TB- and HIV-related stigma variables
TB stigma scale score, median [IQR] 33 [32–35] 33 [30–37] 1.00 (1.00–1.01)
You feel ashamed to have TB 23 (21.9) 26 (10.5) 2.39 (1.28–4.46)†

People close to you would avoid you because of TB 49 (48.5) 89 (36.0) 1.74 (1.08–2.81)†

Some people with TB feel hurt because of how they are
treated by others 98 (93.3) 207 (83.8) 2.85 (1.22–6.64)†

Plan to disclose TB 94 (89.5) 238 (95.6) 0.41 (0.17–0.98)†

Believe that people need to hide ARVs 60 (57.7) 131 (52.8) 1.22 (0.77–1.93)
Disclosed HIV status 99 (93.4) 243 (97.6) 0.37 (0.12–1.15)

Other TB- and HIV-related variables
Time since HIV diagnosis, days, median [IQR] 35 [21–62] 30 [19–126] 1.00 (1.00–1.00)
CD4 cell count at ART initiation, /ll, median [IQR] 104 [54–192] 181 [69–331] 1.00 (1.00–1.00)
Other person in home with HIV 39 (39.8) 86 (36.0) 1.22 (0.75–1.98)
HIV knowledge, median [IQR] 5 [4–6] 5 [4–6] 0.94 (0.78–1.12)
Believe that ART can provide a long, healthy life 98 (95.1) 245 (98.4) 0.32 (0.08–1.20)
TB knowledge, median [IQR] 6 [5–6] 6 [5–6] 0.96 (0.79–1.16)

CIP study arm 44 (41.5) 139 (55.8) 0.56 (0.35–0.89)†

* Analysis was limited to 355 participants with complete data on depressive symptoms. Column numbers may not sum to totals due to missing data. Percentages
are provided among non-missing data; missing data: age (n¼1); head of household (n¼6); alcohol use (n¼1); support network size (n¼2); medical information
literacy (n¼2); social desirability (n¼8); TB stigma (n¼28); ashamed of having TB (n¼2); TB avoid (n¼7); hurt feelings due to TB (n¼3); plan to disclose TB (n¼1);
need to hide ARVs (n¼ 3); time since HIV diagnosis, (n¼ 21); CD4 count (n¼ 150); other person with HIV in home (n¼ 18); ARVs provide long life (n¼ 3).
† Statistically significant.
START¼ Start TB patients on ART and Retain on Treatment; OR¼ odds ratio; CI¼ confidence interval; IQR¼ interquartile range; TB¼ tuberculosis; HIV¼ human
immunodeficiency virus; ART¼antiretroviral therapy; CIP¼ combination intervention package; ARV¼antiretroviral drug.
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and alcohol-use disorders, and although our measures

have been validated in sub-Saharan Africa,20,30–32

some have suggested that alternative thresholds

should be used.33 Nonetheless, the scales had good

reliability in our sample and, in the absence of

validated alternative thresholds, we chose to use

standards to enhance comparability. Finally, more

socially desirable Marlow-Crowne response tenden-

cies were correlated with a lower likelihood of

reporting both depressive symptoms and hazardous/

harmful alcohol use; this suggests that our high

prevalence estimates are likely to be underestimates.

Our results demonstrate the need for more research

using culturally adapted clinical diagnoses of depres-

sion and alcohol-use disorders, which may be less

subject to these limitations.

The high prevalence of symptomatology we found,

coupled with the extensive evidence about poor

treatment outcomes among TB and HIV patients

with mental health conditions,7–11 suggest there is a

need to increase and improve screening and treatment

for depressive symptoms and hazardous/harmful

alcohol use in Lesotho. Although our study is among

the first to quantitatively assess these conditions

among TB-HIV patients, and to investigate TB- and

HIV-related stigma, the data were collected for

another primary aim. Studies focusing on alcohol-

use disorders and depression in this vulnerable

Table 3 Factors associated with hazardous/harmful alcohol use among START measurement cohort participants*

Hazardous/harmful
alcohol use

(n ¼ 90)
n (%)

No hazardous/harmful
alcohol use
(n ¼ 274)

n (%) OR (95%CI)

Demographic variables
Age, years, median [IQR] 34 [30–42] 36 [30–44] 0.99 (0.97–1.01)
Male 80 (88.9) 127 (46.4) 9.17 (4.54–18.50)†

Marital status
Married/cohabiting 47 (52.2) 150 (54.7) 0.73 (0.39–1.34)
Divorced/widowed 22 (24.4) 74 (27.0) 0.68 (0.34–1.38)
Never married/cohabited 21 (23.3) 50 (18.2) Reference

Head of household (sole/shared) 43 (48.3) 122 (45.4) 1.09 (0.67–1.79)

Education
None 7 (7.8) 22 (8.0) 1.05 (0.40–2.78)
Primary 56 (62.2) 166 (60.6) 1.08 (0.63–1.86)
Secondary or higher 27 (30.0) 86 (31.4) Reference

Home amenities
Improved drinking water 78 (86.7) 230 (83.9) 1.28 (0.64–2.56)
Any electricity 43 (47.8) 134 (48.9) 0.93 (0.57–1.50)

Psychosocial variables
Depressive symptoms

None 23 (26.1) 81 (30.5) Reference
Mild 41(46.6) 103 (38.7) 1.39 (0.77–2.51)
Moderate to severe 24 (27.3) 82 (30.8) 1.08 (0.56–2.08)

Size of support network, median [IQR] 5 [3–12] 4 [3–8] 1.02 (0.99–1.05)
Little trouble understanding written medical information 61 (67.8) 203 (74.4) 0.72 (0.42–1.23)
Social desirability score, median [IQR] 36 [33–43] 39 [35–46] 0.94 (0.91–0.99)†

TB- and HIV-related stigma variables
TB stigma scale score, median [IQR] 33 [33–37] 33 [30–35] 1.04 (1.00–1.08)†

You feel ashamed to have TB 14 (15.7) 36 (13.4) 1.23 (0.62–2.44)
People close to you would avoid you because of TB 47 (52.8) 95 (36.1) 1.87 (1.14–3.07)†

Some people with TB feel hurt because of how they are
treated by others 80 (89.9) 229 (85.8) 1.43 (0.66–3.12)

Plan to disclose TB status 83 (93.3) 253 (94.1) 0.83 (0.31–2.23)
Believe that people need to hide ARVs 60 (66.7) 138 (50.9) 1.93 (1.17–3.19)†

Disclosed HIV status 86 (95.6) 263 (96.0) 0.82 (0.25–2.70)

Other TB- and HIV-related variables
Time since HIV diagnosis, days, median [IQR] 31 [17–59] 32 [20–99] 1.00 (1.00–1.00)
CD4 cell count at ART initiation, /ll, median [IQR] 156 [88–354] 151 [55–301] 1.00 (1.00–1.00)
Other person in home with HIV 28 (31.8) 98 (38.1) 0.70 (0.41–1.19)
HIV knowledge, median [IQR] 5 [4–6] 5 [4–6] 1.11 (0.91–1.36)
Believe that ART can provide long, healthy life 87 (97.8) 265 (97.4) 1.12 (0.23–5.84)
TB knowledge, median [IQR] 5 [5–6] 6 [5–6] 0.94 (0.76–1.16)

CIP study arm 56 (62.2) 132 (48.2) 1.71 (0.97–3.01)

* Analysis was limited to participants with complete data on alcohol use. Column numbers may not sum to totals due to missing data. Percentages are provided
among non-missing data; missing data: age (n¼1); head of household (n¼6); depressive symptoms (n¼10); support network size (n¼ 1); medical information
literacy (n¼1); social desirability (n¼12); TB stigma (n¼33); ashamed of having TB (n¼7); TB avoid (n¼12); hurt feelings due to TB (n¼8); plan to disclose TB (n¼
6); need to hide ARVs (n¼ 3); time since HIV diagnosis (n¼ 23); CD4 count (n¼ 156); other person with HIV in home (n¼ 19); ARVs provide long life (n¼ 3).
START¼ Start TB patients on ART and Retain on Treatment; OR¼ odds ratio; CI¼ confidence interval; IQR¼ interquartile range; TB¼ tuberculosis; HIV¼ human
immunodeficiency virus; ART antiretroviral therapy; CIP¼ combination intervention package; ARV¼antiretroviral drug.
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population using culturally adapted clinical diagno-
ses would provide stronger evidence for the burden of
this syndemic. In addition, more work is needed to
determine the best approach for integrating mental
health care given the limited resources available.33

The World Health Organization African Region has,
on average, only 1.4 mental health workers per
100 000 population.34 Innovative approaches, such
as the use of generalist or lay workers, have shown
promise,35 and merit further research to meet the
substantial need for mental health services among
TB-HIV patients in high-burden settings such as
Lesotho.

In conclusion, depressive symptoms and hazard-
ous/harmful alcohol use were highly prevalent in our
sample of TB-HIV patients in Lesotho. Future studies
should use culturally adapted clinical diagnoses of
alcohol-use disorders and depression to better char-
acterize this syndemic. Nonetheless, hazardous/harm-
ful alcohol use and depressive symptoms may have an
important clinical impact, and integrating routine
screening and treatment may help to achieve and
sustain positive treatment outcomes for TB-HIV
patients in resource-limited settings.
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APPENDIX

TB stigma measures

Fourteen items assessed TB-related stigma: the 11
community-perspective stigma items reported by van
Rie22 (listed in Table A.1), and three additional items
(‘you are ashamed to have TB’, ‘people close to you
would avoid you if they thought you had TB’ and
‘some people who have TB feel hurt because of how
others react to knowing they have TB’). We conduct-
ed exploratory factor analysis of the 14 items, which
were all administered as four-point Likert scale items
(1 ¼ strongly disagree, 4 ¼ strongly agree), using
parallel analysis, followed by principal axis factoring
with oblique rotation.

Exploratory factor analysis of the 14 items
together suggested two factors, with two of the

three additional items loading on a separate factor
(data not shown). As a result, we chose to separate
the van Rie scale from the additional TB stigma
items. Parallel analysis of the van Rie scale
suggested only one factor, where all 11 items
loaded onto the factor; this single factor explained
62.3% of the variance in the 11 items (Figure A.1,
Tables A.1 and A.2). The scale was created by
summing the 11 items. Because no threshold was
provided in the original validation by van Rie,1 the
scale was treated as a continuous variable. The
three additional items were dichotomized to agree/
disagree.

Overall, the distribution of stigma scores was
shifted towards higher scores in men than in women
(Figure A.2). This may have been due to men
experiencing greater stigma at work than women

Figure A.2 Distribution of the van Rie TB stigma scale by sex.22 TB¼ tuberculosis.

Figure A.1 Parallel analysis of the van Rie TB stigma scale.22 TB¼ tuberculosis.

Depression and alcohol use in TB-HIV patients i



who work within the home. Men in Lesotho

commonly work in mines in South Africa, where

they may be laid off if diagnosed with TB; risk of

losing one’s job because of TB may result in the

greater community-perceived stigma reported among

men. No clear pattern in the distribution of commu-

nity perspective TB stigma was observed based on age

(Figure A.3).

Figure A.3 Scatter plot of the van Rie TB stigma scale score by age.22 TB¼ tuberculosis.

Table A.1 Items and factor loadings for one-factor solution for the van Rie TB stigma scale22

Item Factor loading

Some people try not to touch others with TB 0.850
Some people are afraid of those with TB 0.843
Some people keep their distance from people with TB 0.836
Some people do not want those with TB playing with their children 0.823
Some people think that those with TB are disgusting 0.803
Some people prefer not to have those with TB living in their community 0.797
Some people do not want to talk to others with TB 0.795
Some people feel uncomfortable about being near those with TB 0.722
Some people may not want to eat or drink with relatives who have TB 0.717
If a person has TB, some community members will behave differently towards that person for the rest of his or her

life 0.605
Some people may not want to eat or drink with friends who have TB 0.586

TB¼ tuberculosis.

Table A.2 Eigenvalues for the van Rie TB stigma scale22

Factor

Initial Eigenvalues

Eigenvalue % of variance explained Cumulative % of variance explained

1 6.852 62.288 62.288
2 0.810 7.366 69.653
3 0.670 6.089 75.743
4 0.543 4.932 80.675
5 0.419 3.805 84.480
6 0.392 3.560 88.040
7 0.343 3.120 91.160
8 0.306 2.786 93.946
9 0.271 2.468 96.414
10 0.220 2.001 98.415
11 0.174 1.585 100.000

TB¼ tuberculosis.
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R E S U M E

C O N T E X T E : Il n’existe que des données limitées sur la

prévalence et les correlats, y inclus la stigmatisation, des

problèmes de santé mentale, notamment de symptômes

de dépression et de consommation d’alcool, parmi les

patients co-infectés par la tuberculose (TB) et le virus de

l’immunodéficience humaine (VIH) en Afrique sub-

Saharienne, en dépit de leur impact négatif sur la santé.

O B J E C T I F : Evaluer la prévalence et les corrélats des

symptômes dépressifs et de la consommation risquée/

nocive d’alcool parmi les patients TB-VIH dans l’étude

Start TB patients on ART and Retain on Treatment

(START) study.

S C H É M A : START, un essai randomisé en grappes,

recourant à un mélange de méthodes, a évalué un

ensemble d’interventions combinées par rapport à la

prise en charge standard (SOC) afin d’améliorer les

résultats du traitement chez les patients co-infectés par

TB-VIH au Lesotho. Les symptômes de dépression

modérée/grave et la consommation d’alcool risquée/

nocive ont été mesurés grâce aux données d’un

questionnaire de départ recueillies entre avril 2013 et

mars 2015. Les connaissances et attitudes en matière

démographique, psychosociale et liée à la TB et au VIH,

dont la stigmatisation, ont été évaluées pour leur

association avec les deux pathologies grâce à des

modèles linéaires généralisés mélangés.

R É S U LT A T S : Parmi 371 participants, 29,8% ont

déclaré avoir des symptômes modérés/graves de

dépression et 24,7% ont reconnu une consommation

risquée/nocive d’alcool ; 7% ont rapporté les deux. Les

symptômes dépressifs ont été significativement associés

avec un plus faible niveau d’instruction, davantage de

difficultés à comprendre les informations médicales

écrites, la non-divulgation de la TB, plus de

stigmatisation vis-à-vis de la TB, et le bras de l’étude

SOC. La consommation risquée/nocive d’alcool a été

significativement associée avec le sexe masculin et

davantage de stigmatisation vis-à-vis de la TB et du VIH.

C O N C L U S I O N : La prévalence des symptômes

dépressifs et de la consommation risquée/nocive

d’alcool ont été élevées, suggérant une nécessité de

dépistage systématique et de prise en charge des

problèmes de santé mentale parmi les patients TB-VIH.

R E S U M E N

M A R C O D E R E F E R E N C I A: Se cuenta con datos

limitados sobre la prevalencia y correlaciones, incluido

la estigmatización, de trastornos de salud mental,

incluidos los sı́ntomas depresivos y el consumo de

alcohol, en los pacientes aquejados de coinfección por

el virus del inmunodeficiencia humana (VIH) y el bacilo

de la tuberculosis (TB) en África subsahariana, pese a

sus repercusiones negativas en los resultados en materia

de salud.

O B J E T I V O: Evaluar la prevalencia y los indicadores

indirectos de sı́ntomas depresivos y consumo perjudicial

o peligroso de bebidas alcohólicas en los pacientes

coinfectados por el VIH y la TB en el estudio START.

M É T O D O S: El estudio START, un ensayo clı́nico

aleatorizado con métodos mixtos, evaluaba una

intervención con un conjunto de medidas combinadas

en comparación con las normas de atención corriente,

con miras a mejorar los desenlaces terapéuticos de los

pacientes coinfectados por el VIH y la TB en Lesotho. Se

midieron los sı́ntomas depresivos de moderados a graves

y el consumo prejudicial de alcohol a partir de los datos

de un cuestionario inicial, respondido de abril del 2013 a

marzo del 2015. Mediante modelos lineales mixtos se

analizaron las caracterı́sticas demográficas y

psicosociales y los conocimientos y actitudes frente a la

TB y la infección por el VIH, incluido el estigma, a fin de

analizar las asociaciones con ambas enfermedades.

R E S U LTA D O S: De los 371 participantes, el 29,8%

refirió sı́ntomas depresivos de moderados a graves; el

24,7% indicó un consumo perjudicial o peligroso de

bebidas alcohólicas y el 7% notificó ambas condiciones.

Los sı́ntomas depresivos se asociaron de manera

significativa con un menor grado de escolaridad,

mayor dificultad para comprender la información

médica escrita, la ausencia de revelación de la TB, un

mayor estigma relacionado con la TB y el hecho de

pertenecer al grupo que recibió la atención corriente. El

consumo perjudicial o peligroso de bebidas alcohólicas

exhibió una asociación significativa con el sexo

masculino y con mayores estigmas relacionados con la

TB y estigmas externos de la infección por el VIH.

C O N C L U S I Ó N: La prevalencia de sı́ntomas depresivos y

de consumo perjudicial o peligroso de bebidas

alcohólicas fue alta, lo cual pone de manifiesto la

necesidad de practicar la detección sistemática y tratar

los trastornos de salud mental en los pacientes aquejados

de coinfección por el VIH y la TB.
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